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UNITED STATES
NUCLEAR REGULATORY COMMISSION
'REGION I
SAM NUNN ATLANTA FEDERAL C
61 FORSYTH STREET, SW. SUITE 2375
ATLANTA, GEORGIA 303038531

March 21, 2000

Department of the Navy

Naval Radiation Safety Committee

Chlef of Naval Operations (N-45)

ATTN: RDML L. Baucom
Chairman

Room 636

2211 8. Clark Place

Arlington, VA 22244 5108

SUBJECT: REVIEW OF SURVEY WORK PLAN FOR DEPLETED URANIUM (DU)
PENETRATORS

Dear Admiral Baucom:

We have completed our review of the Navy's "Survey Waork Plan for Depleted Uranium (buv)
Penetrators, Vieques Naval Target Range, Live Impact Area, Vieques, Puerto Rico,” provided by
. CDR G. Higgins on January 10, 2000. :

We do not consider the Survey work plan to ba a decommissioning plan necessary to
demonstrate unrestricted release of the site. Any remaining penetrators (i.e., those not located

or retrieved under this Survey plan) and other resjdua| contamination.should be addressed ina
future decornmissioning plan.

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice," a copy of this lettar and its
enclosures will be placed in the NRC Public Document Room, :
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Department of the Navy - 2
‘ Should you have any questions conceming this letter, please contact us.
Sincerely,

Mark S. Lésser, Branch Chief

Materials Licensing and Inspection Branch 2
Diviston of Nuclear Materials Safety

Docket No. 030-29462
License No. 45-23645-01NA

Enclosures: 1. Comments on Survey Work Plan
for Vieques Naval Target Range
2. Technical Evaluation Report:

U. S. Navy - Vieques Island Review
of Survey Work Plan
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COMMENTS ON
SURVEY WORK PLAN FOR VIEQUES NAVAL TARGET RANGE

General Comment:

The Navy's Survey Work Plan presents a plan to: 1) perform
survey and 3 fina) status survey), and 2) retrieve all detected Penetrators. Staff from the Office

adequately address the issue of release, either restricted or unrestricted, as defined in
E of 10 CFR Part 20, Therefore, following initial cleanup, the Navy should plan to sub

decommissioning plan which addresses any unretrieved penefrators and other residu
contamination, '

Subpart
mit a final
al

Specific comments that the Navy should address prior to initiating cleanup:

1. What actions will the Navy take if a higher-than-background reading occurs and no
penetrator is found? To what extent will the Navy investigate the higher-than-
background? What wili happen to material (e.g., soll, rocks, man-made material) with

higher-than-background measurements with no associated penetrator? Wil the Navy
recover such material?

2. Once the location of the Penetrator is found and removal of the Penetrator js complete, at
what level of contamination will the Navy decantaminate the soil/sand/fragments, jf
above-background activity is found? Since there is no concentration limit specified for

this plan, where will the licensee stop digging or decontaminating the area surrounding
the recovered penetrator?

3. In Section 10.5, the second sentence indicates the E-600 is.operated In Gross Count
Made for photon energies between 60 and 200 keV. in Section 12.4, it states that the
E-600/SPA -3 is calibrated to radiations within the approximate energy range of 60 keV

4. The Navy should consider the criterion for re-surveying an area that exhibits readings
above background, as described in section 11.3. The plan should address initiating an
investigation when the net count above background exceeds the critical level, rather than
the MDA. The critical level in this case is about one half the MDA.

Enclosure 1
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TECHNIGAL EVALUATION REPORT
U. S. NAVY - VIEQUES ISLAND
- REVIEW OF SURVEY WORK PLAN

| INTRODUCTION

rounds at the Vieques Island, Puerto Rico, North Convoy Site. The Navy indicated that a team
of Navy health physicists was deployed between March 10 and 19, 1999, and recovered 57 bu
rounds. Only a portion of the site was investigated at that time because of unexploded

conventional ordinance and dense vegetation. The Navy plans to recover al] detectable DU
penetrators and conduct a final status survey. '

The Navy submitted a Survey Work Plan in December of 1998. The purpose of the plan is to
conduct a 100 percent survey of the area and remove all detectable DU rounds This plan

review.
1. Detection of the DU Rounds

Summary of Information Submitted

Section 5 of the survey work plan describes the previous radiological Investigation. The
Navy used 2-inch x 2-inch sodium iodide (Nal) and pancake Geiger-Mueller (GM)
detectors, The Nal detector was used for scanning. During this investigation, the Navy

The survey area will consist of approximately 10 acres (figure 3 of the survey work plan).
The plan ihdicates that the actual affected area may be in the range of 1.5 acres,
because the DU rounds are expected to be located along two firing lines. Two soil fypes

: Enclosure 2
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60
Li=3+4.65VB; n

where t
Ly net respanse level, In counts, that esn be detected with a Survey meter with 3 fixed level
cerfainfy :
B, number of background counts in the scan intervel

i Integrated scan interval in seconds
Actual MDAs are not reported. The survey work plan éstimates a field of view of the
detector of 5 inches in diameter for a penetrator buried at Sinches. However, the basis
for this estimate is not provided.

Staff Evaluation

DU consists of 89.8% uranium-238 (U-238), 0.2% uranium-235 (U-235), and 0.001%
uranium-234 (U-234) [Ref 2]. The primary radionuclides that contribute to dose from DU
are U-238 and its daughters with short half-ives®, thorium-234 (Th-234), and
protactinium-234m (Pa-234m). The minor amounts of uranium-235 (U-235) and lesser
amounts of uranjum-234 (U-234) do not contribute significantly to dose, Because the
daughters of U-238 have significantly shorter half-lives, they are in secular equilibrium
with the parent U-238. That is the U-238, Th-234, and Pa-234m are present at the same
activity. Each round contains 148 grams of DU. Using a specific activity for DU of 4.3 x
107 Curies per grams (Cifg) reported in U.S. Army Center for Health Promotion and
Preventive Medicine report, “Radiological Sources of Potential Exposure and/or
Contamination, TG-238" [Ref 2], each round contains 6.36 x 105 Ci total initial activity.
U-238, U-235 and U-234 emit severa| alpha particles and severa| low energy gamma
rays each. Th-234 emits four beta particles (average energies range from 19.5to 50.6
keV) and several low-energy gamma rays (63.3 to 112.8 keV). Pa-234m emits three
beta particles (average energies range from 410.2 to 825.4 keV) and several gamma

rays (766.4 to 1001.0 keV). [Ref 3] The significance of these emissions relative to
detection is discussed in the following section. ‘

contamination at this site consists of predominately elevated areas (hot spots) that have
a very small areaq, the statistical tests in MARSSIM are not strictly applicable.

*The time required for the activity to reduced by one half.
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The survey work plan presented an equation for the detection limt (L), but did pot
provide values for Ly. The detection llmH is typically associated with Sample counting,
The expression for stating detection capabilities would be to use a minimum detectable
concentration (MDC) for static measurements, or a $¢an-MDC for scanriing
measurements. The scan-MDC represents the minimum concentration above

backaround that the sean survey instrument can "ciistinguish from background. Methods
for caleulating the scan-MDC are presented m NUREG-1 SQ7, “Minimum Detectable
Concentrations with Typical Radiation Survey Instruments for Various Contaminants and
Field Conditions™ [Ref 4], Specifically the minimum detectable count rate (MDCR) in -.
counts per minute can be caleulated using the following equation,

MDCR=d+* b;*-GiE

where

b, background counts In the observation intarval
d index of gensitivity

i observation interval (in seconds), based on the scan speed and areal extent of
the contamination

The background count rate is 8,000 cpm for the day soil. If we assume a one second
observation interval and that the index of sensitivity is one, b, is 133 counts and the
MDCR is 692 counts per minute. For the sand soil, the background count rate is 3,000
cpm. If we alsa assume a one second observation interval and that the index of
sensitivity is one, b is 50 counts and the MDCR s 424 counts per minute, These counts
per minute are above background. It is not clear from the information provided how the

assumed that the reported background count rates are representative for Purposes of
our analyses,

The MDCR is used to calculate the minimal detectable concentration of 2 scan survey
(scan-MDC) in disintegrations per minute (dpm) using the following equation.

MDCR
Scan~ MDC =
P&ES
whera
p efficlency of the surveyor
g effidency of the instrument
& efficiency of the contaminated source

Because all the data are being recorded, the Survey'or efficiency is one. The instrument

efficiency is estimated by the Navy as 10 percent. The contaminated source efficiency is
approximately 2 percent (j.e., 50 percent of the contamination will be emitted upward
toward the detector ang only 4 percent of the emissions are gammas). The scan-MDC
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be 2.12 x 10° dpm. As discussed above, the activity of one royund i$ 6,36 x 10°
x 10° dpm. Based on this analysis and the data in figure 8 of the survey work p
conclude that the system will be able to detect rounds located on the surface,

Cior14
lan, we

Most of the gamma rays emitted by the DU ha_\{e low energies. If the DU round is
located beneath the ground surface, these gamma rays will be attenuated by the soil. To
evaluate ability of the Eberline SPA-3 1o detect the DU round beneath the ground
surface, we used the information in NUREG-1507 [Ref 4]. The computer code

to be 1.4 x 10° dpm. As discussed above, the short-lived daughters of U-233 would also
be presertt at this activity. Although U-235 is present at 1.39 x 10° dpm, it does emit a
large number of weak gamma rays. Several of the gamma rays with small percent yields
ware combined with other gamma rays having similar energies. The gamma ray
Sspectrum used In the analysis is summarized in Table 1.

Table 1. Gamma ray spectrum

The dose rate was calculated for DU rounds buried both in clay and sand at depths of 6, 9, 12,

Isotope Gamma Activity Percent Yield Emissions Emissions
Es::gy (dpm) (%) (dpm) (dpé)
(keV)
U-238 66.4 1.4 x10° 0.1 1.4 x 105 23x10°
U-235 109 1.4 x 108 18 2.3x10° 3.8x 10"
1436 “1.4x 108 10.7 1.5x 105 25x10°
182.3 1.4x 10° 4,7 6.6x 10 1.1x10°
185 14x10° 544 7.7x10° 1.3x 104
202 1.4x 10° 639 - 9.0x10% 1.5x10°
Th-234 63.3 1.4x10° 33 5.3x 10¢ 8.8x10*
] 1.4x 10 54 7.6 x 106 14 x 108
Pa-234m 1.4 x 10° 06 8.4 x 108 1.4 x 10°

*Percent yield is the fraction of emissions that produce a gammg ray at a specific energy.
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‘ 18, and 24 inches. Both soj layers were modeled as concr

rate forAeaCh gamma ray by the appropriate conversion factor from Table 6.3 and
summing these products to obtain 5 depth specific conversion factor. As would be

SuperShield‘ analyses.
Table 2. Summary of SuperShield Analyses
CLAY SAND
Depth Exposure Rate Conv, Faclor Exposure Rate | Conv. Factor
(in) ___WRh) | (cpmipRn) Pl army (epm/uR/hr) cpm
5 228 5880 | 13400 3.03 10,093 30,600
9 0.688 216 537 0.935 1,625 1,620
12 0227 178 40.3 0.351 3625 127
‘ 18 0.032 185 0.6 0.063 39.8 252
24 0.005 0.012 6.9 0.01

Comparing the estimated count rate at depth with the MDCR (j.e., 692 cpm for clay and
424 cpm for sand), we concluded that penetrators buried in either clay or sand wil| likely
not be detected at depths greater than about 10 inches. If the penetrators are
fragmented, the depth of detection will vary.,

‘ 2. Survey Methods

Surnmag} of Information Submitted
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NAVTRACK 2000 Operation will be checked daily to 2 quality contral point at the start

and end of each survey.

Background radiation levels will be established on-site from readin

The survey work plan provides a health and safety plan, and pracedures for detector - .

calibration, gamma scintillation operation, and backpack, radcart and PC/master
controller assembly. The plan also discusses the hazard from unexploded ordnance,

The data will be analyzed using the computer software available with the NAVTRACK
calculated. A graphical review of the data will be performed using posting plots/maps

and frequency plots/maps. An example of the system graphical output was provided for
three penetrators located on the surface (Figure 8 of the survey work plan).

The survey work plan does not specifically address radiation protection other than
estimating the dose to range workers of approximately O mrem per year. This survey

contamination control. Protective measures, such as wearing gloves, using tongs, and
limiting handling time, should be implemented. In addition, ecceptable methods for
storing the DU rounds that are collected also should be indicated.

The survey work plan notes that basie statistical quantities will ba caleulated. Itis not
clear from the information provided what these quantities are or how they will be used in
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CONCLUSIONS AND COMMENTS

Scanning the area to determine the System response Information fro

be used to more accurately estimate the detector efficiency, MDCR, and response for the
NAVTRACK System and hand-helg instruments,
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